Inventory & Monitoring Division National Park Service

Acadia National Park

Northeast Temperate Network Boston Harbor Islands NRA

\ ° ° ° ° o, 0
S [ ]
- @ Shores of Change: How Warming is Reshaping Intertidal Communities
L
R‘NC‘ Rocky intertidal ecosystems are among the most biologically rich on Earth— Recent IRA-funded analysis from UC Santa Cruz'’s Dr. Peter Raimondi and his
F‘G@ \JT and they are changing rapidly. Since 2013, NETN has monitored intertidal postdoctoral scholar Ryan Beshai is helping shed light on the ways warming is
\T/O communities at Acadia and Boston by revisiting permanent plots and transects.  reshaping these communities—and what it means for coastal ecosystems.

Zones Of the ROCky Intertidal !( EVYVa:nﬁlg?EIr:Xr\ggin:ing intertidal communities in complex, species-specific

ways, especially in transition zones and during winter warming — not simply
causing universal decline. Responses vary by species and park.
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-\ DEFINING “STABILITY

How much has a community changed
over time? The more similar, the more
stable it's considered to be.

Permanent plots established in 2012 |

Fixed plots were placed in dominant |
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Bass Harbor (ACAD)

U U We revisit the same plots every year
These plots stay in the same exact Barnacle Plot 1 in 2013 @ PERMANENT PLOTS
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We measure change at that place at other elevations.

Bass Harbor (ACAD)
Barnacle Plot 1 in 2024
Same plot, 11 years later

Changes reflect how those communities
shift at that location and elevation.

WHAT THE DATA SHOW
(@I’Eﬂ_

Habitats change

HOW COMMUNITIES ARE RESPONDING

COMMUNITY BOUNDARIES
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the highest stability. variable. compressed (e.g. barnacles). m New stable states are possible at the edges of zones and
V Disturbance can reorganize communities and create new stable where bands transition.
Communities are shifting—not collapsing. S GTIZONE states - such as from Fucus-dominated to mussel-dominated.
,go(y Bamacles are being displaced or becoming covered by canopy species. Barnacles . .
- . i = /\/\ Some communities are becoming less stable
w Fucus is becoming more abundant and occurring higher on the shore. MID ZONE l_lll Greater variability can make communities less resilient as
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THE BIG PICTURE 1. WARMING INCREASES 2. VARIABILITY RISES 3. RESILIENCE DECLINES 4. NEW STATES EMERGE WHY LONG-TERM MO.N”-ORINCT MA_TTERS
A chain reaction The Gulf of Maine is warming rapidly— More year-to-year variability @ Communities become less able & Disturbance can push communities Few lc')ng-term datasets exist fOI: rocky intertidal systems.
linked to warming. especially in winter (cold extremes). in community composition. to resist disturbance. into new stable states over time. Tracking the same places over time reveals real change

and helps us understand and prepare for the future.

Coastal Water Temperature Patterns at Acadia and Boston Harbor

Acadia is cooler and more stable; Boston Harbor is warmer and more seasonally variable. Both regions show warming trends.
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WHAT CONTROLS INTERTIDAL COMMUNITY STABILITY?

Stability varies by dominant community species, elevation, and temperature—and differs between parks. 4 fil Aﬁ]j NN
L i AR

9 TEMPERATURE DRIVES CHANGE 9 EFFECTS VARY BY PARK AND SPECIES

Stability declines as temperatures increase, especially
during winter warming.

ELEVATION CHANGES

ENVIRONMENTAL STRESS

Environmental stress increases higher on the shore
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able to provide food for filter feeders like bamacles. stability. e At Stability changes depend on the park, the dominant species,
i and where communities occur along the shore.
ELEVATION IS MEASURED AS SEA LEVEL RISES, LOW-ZONE COMMUNITIES / "\ COLDEST CONDITIONS @ \  STABILITY IS MEASURED
%E;:?I’RE.I)-(ATNT FROM SEA LEVEL. fixed plots experience (e.g., red algae) * DRIVE INSTABILITY. ‘ as similarity of a plot to its
All elevations are conditions more like are first to show impacts. Winter warming has the baseline community over
relative to sea level. lower elevations strongest influence on time (Bray—Curtis).
over time. community stability.
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https://www.nps.gov/im/netn/rocky-intertidal-community.htm
https://www.nps.gov/im/netn/index.htm
https://gmri.org/stories/marine-heatwave/
https://www.nps.gov/im/netn/index.htm

